Many organisms studied by evolutionary biologists have different sexes, and the evolution of separate sexes and sexual dimorphisms in morphology and behaviour are central questions in evolutionary biology. Considering scientists to be embedded in a social and cultural context, we are also subjected to the risk of gender-biased assumptions and stereotypical thinking to appear when working on topics related to sexual reproduction and sexual dimorphism. Here we present, for continued discussion, a set of good-practice guidelines aimed at (1) helping to improve researchers' awareness of gender-biased assumptions underlying language use, generalizations, and interpretation of observations; and (2) providing recommendations to increase transparency, avoid problematic terminology, and improve study designs.
In evolutionary studies, we often approach the biology of the sexes aiming to understand underlying processes behind differences, as well as similarities. Biologically, sexes are well defined based on a physical difference, i.e. the gamete size (Daly and Wilson 1983;  Table 1 : Glossary). In human societies, there are multiple constructions of gender (Thorne et al. 2019 ); here we focus on gender as socio-culturally constructed categories connected to the biological dichotomy between female and male (West and Zimmerman 1987 ; Table 1 ). With our human perspectives, sex-specific predictions for females and males may be unconsciously influenced by culturally specific gender-biased assumptions (Table 1) . This, in turn, may affect how biologists conduct evolutionary biology research.
Evolution is an ongoing process throughout which environmental influences, phenotypic plasticity and epigenetic effects are prominent (Bonduriansky and Day 2018; Fine et al. 2013 ). Thus, we should expect diverse outcomes of selective processes and gene-environment interactions, depending on the species, the context, the environment and the individuals. Yet, we often view and describe sex-differences in morphology and behaviour as relatively fixed and predictable (Lehtonen et al. 2016; Schärer et al. 2012) , rather than diverse. To what extent do these fixed views reflect gender-biased assumptions underlying evolutionary research? Do gendered views emanate from patterns of male and female traits or does our perception of such patterns stem from pre-existing gender biases? We argue it is necessary to discuss the sex-specific predictions and assumptions we make in our scientific research in order to acknowledge the existing diversity in nature. We approached these questions and their ramifications in a workshop. The aim was (i) to critically discuss if and how gender-biased assumptions appear in evolutionary biology, (ii) to improve scientific practice by increasing awareness of gender biasedassumptions and (iii) to provide practical recommendations for recognizing and avoiding gender-biased assumptions in evolutionary research.
Authors in alphabetical order, united contribution.
Several evolutionary biology articles, as well as books, were discussed (see reference list) during the workshop and prompted our guidelines. Here, we will primarily present examples that constructively discuss the problem of genderbiased assumptions or illustrate some of our recommendations. We also considered feminist perspectives (Schiebinger 1999; Fehr 2018 ) on questions of representative sampling, danger of extrapolating, language use and the remaking of theoretical understanding.
We found that it is not uncommon in the introduction of papers to present sex differences that go beyond the gamete size as general, natural and prominent facts, with no or only few supporting citations. Such assumptions of generalized sex differences across taxa-for instance, "competitive" males, "choosy" and "caring" females-require specific support and an openness that the other sex may also display such traits. We argue there is potential for improvement here to present qualitative and quantitative differences as well as similarities among the sexes (for balanced examples, see Clutton-Brock 2007 Hare and Simmons 2019; Rosenthal 2017) . When arguing that sexual traits and behaviours are consequences of anisogamy per se (Lehtonen et al. 2016; Schärer et al. 2012) , we recommend providing the support for one's assertions, in particular, when based on long established arguments as in an "appeal to authority", e.g. Bateman (1948) and Trivers (1972) . This is important as the ecology of a population, as well as other factors (not only gamete size) influence sex-differences in traits and behaviours (Clutton-Brock 2007 Forsgren et al. 2004 ). Furthermore, when discussing sex-biased mating rates and Bateman gradients (Anthes et al. 2017) , we suggest that one should also address the critical scientific debate (Snyder and Gowaty 2007; Tang-Martinez 2005) in order to be transparent in reasoning and to avoid confirmation biases. We need to be aware that we may pay more attention to findings that confirm what we believe to be true, and that dominant model systems may prompt confirmation biases (Zuk et al. 2014) . Thus, by approaching observations of nature with rigid views on what is considered typically male and female, we may limit our ability to include findings of diversity and variation when assuming that certain traits are only expressed in one sex. In general, explanatory frameworks should not exclude (i.e. make exceptions of) less common findings in a sex; it is variation to be acknowledged. The greater focus of sexual selection on males than on females can, for instance, be illustrated by a recent textbook study where a much higher number of images of male than female animals were used for illustrating sexual selection concepts (Fuselier et al. 2018 ). However, publications on sexual selection in females are increasingly appearing in the literature, as well as in mathematical models on female ornamentations (Fitzpatrick and Servedio 2018; Hare and Simmons 2019; Schlupp 2018) . Such approaches may help us understand that sexual selection can operate in similar ways independently of sex, and that processes of sexual selection are not confined to one sex (Clutton-Brock 2007; Hare and Simmons 2019). Thus, there is an ongoing change in views on sexual selection, which is illustrated in continued discussions on the grey zones of sexual selection definitions (Alonzo and Servedio 2019) .
Language itself is considered to be gendered (Beldecos et al. 1989; Ecklund et al. 2012) , and its use is a powerful tool that requires care and precision. For instance, when describing similar behaviour, it is well documented that in scientific studies we use more activity-related words for describing males, while words related to passivity are used to describe females (Bertotti Metoyer and Rust 2011; Karlsson Green and Madjidian 2011). Another issue related to language is the use of "catchy" but misleading titles. Titles can serve to make research stand out and attract readers, but we strongly recommend refraining from using anthropomorphic terminology, or the use of terms related to human stereotypes, in titles and texts. Being conscious of the way we use metaphors, and especially avoiding anthropomorphisms that relate to sex and gender, is crucial. Several metaphors common in biological research may pose a particular challenge, as they may carry normative implications (Hankinson Nelson 2017) and sustain a bias towards viewing clear boundaries between sexual traits and a taken-for-granted dichotomy (Bergvall 2014) . We suggest instead to use neutral, operational and descriptive language, especially in cases where metaphors or shorthand terms rely on readers' expectations. We recommend anthropomorphic terms such as "homosexual" (MacFarlane et al. The socio-culturally constructed, usually dichotomous set of characteristics and behaviours according to biological sex (West and Zimmerman 1987) Gender-biased assumption Assumptions applied to the sexes based on stereotypical, socio-culturally defined gender views 2010) to be replaced by the descriptive term "same-sex" (Scharf and Martin 2013) . Furthermore, concepts with connotations such as "sex-roles" should be avoided (Ah-King and Ahnesjö 2013). For example, Rosenthal (2017) uses the terms "courters" and "choosers" as operational descriptors, independent of sex. Alternatively, terms can be explicitly defined for the context within which they are used, as readers' intuitive interpretation of common language terms varies, especially between cultures. In accordance, we have explained the meaning of sex, gender and genderbiased assumptions for our context (Table 1) . Many of us are unaware of the underlying assumptions about gender in language use. A simple self-test can be to switch male and female terms. If, for the author, the meaning of the sentence is changed beyond the simple change of sex, it may reveal a gender-bias in wording. How and what we measure influences how we interpret information. Thus, general scientific rigor should be applied to ensure representative sampling of the sexes, unbiased trait measurements, behavioural observations, evaluation of alternative hypotheses, etc. This importance is well illustrated by a recent paper arguing for why males and females are to be included in laboratory animal studies in neurosciences (Shansky 2019 ) and examples of the problems that result from failing to include females in medical science and pharmacology studies are plenty (Perez 2019) . Gender-biases can be enduring as illustrated by research on animal genitalia where, despite awareness of a male focus, female genitalia are still understudied (Ah-King et al. 2014) . We recommend, whenever feasible, to measure the same parameters in the same way in all sexes. However, this recommended approach should not refrain from further investigation of a previously understudied sex. If a question is sex-specific and thus only measured in one sex, one should present the arguments for this approach so that the reader is able to assess whether the design is a consequence of gender-biased assumptions. Observing animal behaviour is a stimulating task and often involves the observer emotionally. If possible, we recommend letting observers that are blind to treatments and sex of the individuals execute the observations to minimize the risk of bias influencing the interpretation of observations in males or females, which may be a particular challenge for field-based observations.
By going beyond what is considered typically male and female, we allow for the recognition of a broad diversity of sex-differences, as well as similarities, in morphology and behaviour. With our guidelines, we hope to better acknowledge and characterize this diversity, and to help scientists conduct their research with clearer awareness of how their assumptions might influence their work. Here, we call for more transparency, more accurate language use and interpretations of findings, as well as less biased study designs. These guidelines aim to raise awareness about, facilitate identification of and help avoidance of genderbiased assumptions in evolutionary biology.
Guidelines
Be Aware of Your Assumptions a. Reflect critically on assumptions of a priori sex differences. b. Avoid presenting assumptions as facts. Interpret theoretical results as predictions, and not as empirical evidence. c. Whenever possible, use naïve experimenters/observers, to minimize the risk that gender-biased expectations affect the measurements.
Be Transparent
a. Provide critical and thorough literature backgrounds as well as references and support for what may appear as taken-for-granted views or an "appeal to authority". b. Attempt to study all sexes and justify the traits measured.
If only one sex is studied, specify which sex and provide the rationale for why. When measuring sex-specific traits, reflect over relevance and comparability between sexes.
Be Aware of Language Usage
a. Use clearly defined or operational terms that minimize the risk of misinterpretation due to pre-existing expectations of the reader (e.g. use "same-sex behaviours" instead of "homosexual" or avoid using "sex roles" which has no universal biological meaning). b. Avoid anthropomorphisms and using gender stereotypical terms (e.g. masculinity, femininity, divorce, adultery, emancipated etc.). c. When being general, use descriptive terms without gender, for instance, use courters and choosers for whichever sex does the courting and the choosing (Rosenthal 2017 ).
Be Careful When Generalizing
a. Be clear and careful when claiming generality of results. Be aware of the underlying samples; one sex likely does not fully represent the population or the species. b. Results that do not fit assumptions or patterns that are more uncommon are not exceptions -they represent variation that should be thoroughly discussed as such.
